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Abstract
Background
Little is known about alcohol consumption among Africans living in rural and urban Africa
compared to African migrants in Europe. We compared the patterns of alcohol consumption
in a group of Ghanaians living in different locations in Ghana and in Europe and examined
the factors associated with drinking alcohol.
Methods
Data were from a cross-sectional study (RODAM) of Ghanaians aged 25–70 years living in
rural and urban Ghana and in Amsterdam, Berlin and London. Information on how often par-
ticipants consumed at least one standard alcoholic drink in the preceding 12 months, the
type of alcoholic beverage and the average serving size was obtained using a food propen-
sity questionnaire. The associations between drinking alcohol and socio-demographic vari-
ables, and frequency of attending religious services were investigated using logistic
regression models stratified by site and sex. For Ghanaians living in Europe, the number of
years since migration and acculturation were also included in the model as covariates.
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Results
4280 participants (62.2% women) were included in the analyses. In both men and women,
the prevalence of drinking and amount of alcohol consumed per day was highest in Berlin
(prevalence of drinking 71.0% and 61.7%) and lowest in urban Ghana (41.4% and 26.8%).
After adjustment for age and education in both men and women in Europe, those attending
religious services less frequently reported higher levels of drinking alcohol than non-atten-
dants (never attend/no religion compared to attending service at least once a week men OR
4.60 95% CI 2.85, 7.44; women OR 1.80 95% CI 1.12, 2.90) p-trend with frequency <0.001
in men; 0.002 in women); this association was seen also in men in rural Ghana (p-trend =
0.001) and women in urban Ghana (p-trend = 0.02). The prevalence of drinking was posi-
tively associated with years since migration in both men and women in Europe ((OR per
years increase in time lived in Europe 1.25 (95% CI 1.02,1.53) test for trend p = 0.03 in
women; OR 1.29 (95% CI 1.03, 1.62 p = 0.03 in men) but no association was found with
self-reported measures of acculturation (ethnic identity, cultural orientation or social
networks).
Conclusion
There are marked differences in alcohol consumption between Ghanaians living in Europe
and in Ghana suggesting migration has an important influence of drinking patterns and also
suggesting the possibility of requiring different strategies in alcohol reduction campaigns
among Ghanaians in different locations.
Introduction
Alcohol consumption is a major public health issue worldwide, accounting for a significant
burden of morbidity and mortality annually.[1–3] The harmful effect of alcohol is determined
not only by the volume of alcohol consumed, but also by the pattern of drinking and the qual-
ity of alcohol consumed.[4–7] The disease burden per litre of alcohol consumed has been
shown to be greater in poorer populations and lower-income countries compared to higher
income populations and countries.[8]
Several factors have been identified at the individual and societal level to affect the magni-
tude and patterns of alcohol consumption. These include environmental factors such as eco-
nomic development, cultural and social factors including religious belief, availability of alcohol
and the effectiveness of alcohol policies.[9, 10] A wide variation in alcohol consumption has
been reported across world regions and between countries.[3, 11] Globally, the highest levels
of alcohol consumption are reported in the European and American regions with intermediate
levels reported in the African region.[3] Patterns and types of alcohol consumed may differ
not only between countries but within different regions of a country such as urban and rural
areas and in migrant groups.[12] Drinking behaviour could also be influenced by drinking-
related cultural norms which might differ between migrant and host populations.[13]
Alcoholic beverages have been consumed for generations in many sub Saharan African
communities but with considerable variation in the pattern and purpose of consumption.[14]
Data on alcohol consumption, drinking patterns and attitudes in sub Saharan countries such
as Ghana are generally limited. The total alcohol per capita consumption (in litres of pure
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alcohol) was estimated to be 7.8 in men and 1.9 in women between 2008–2010 compared to
6.0 overall in the WHO Africa region.[15] This is lower than the 10.9L average consumption
reported in the WHO European region. In traditional African societies, alcohol was mainly
consumed by male adults, while females and the youth were restrained from drinking, and
excess drinking and intoxication attracted negative sanctions.[16] The patterns of alcohol con-
sumption are however reported to be changing with economic development, sociocultural
changes and the growth of alcohol industries in recent years in African societies.[14] The type
of alcoholic beverage consumed in African societies such as Ghana include locally produced
home-brewed beverages with very high alcohol strength and increased health and social conse-
quences such as “akpeteshie”.[17, 18]
Migration and markers of acculturation to the host culture (such as duration of residence,
language indicators) in the country of settlement have been shown to influence the consump-
tion of alcohol in some but not all studies.[19] Acculturation is the process of learning that
occurs when individuals from a different cultural background are exposed to continuous con-
tact with a new culture.[20] It is a dynamic process by which individuals combine and meld
their original and secondary cultures into a third, unique set of cultural values, practices and
beliefs.[21] While some previous studies reported alcohol consumption to increase towards
higher rates in the host populations particularly in women, others showed a generally lower
consumption of alcoholic beverages in migrant groups.[22, 23] Few studies have assessed the
effect of migration from rural to urban locations in Africa and in low and middle income
countries on alcohol consumption.[12] This study aims to compare the alcohol consumption
and drinking patterns in a relatively homogenous population of Ghanaians living in different
geographic locations in Europe and in urban and rural Ghana and to examine socio-demo-
graphic factors associated with the alcohol consumption in the different locations. For partici-
pants in Europe, we additionally assessed the extent to which the duration of residence in
Europe and self-reported acculturation influenced these patterns.
Materials and methods
Data for the current study are based on the RODAM study, a cross-sectional study of a popula-
tion of Ghanaians living in three European cities (Amsterdam, Berlin and London) and in
urban and rural Ghana. The sampling process has been described in detail previously[24]. In
brief, between 2012 and 2015, Ghanaians aged between 25 and 70 years residing in the differ-
ent locations were invited to participate in the study. Different recruitment strategies were
used in the various locations to obtain representative samples of Ghanaians. Participants from
urban and rural Ghana were randomly drawn from a list of 30 census enumeration areas in
the Ashanti region. In Amsterdam, participants were randomly drawn from the Amsterdam
Municipal Health register. Ghanaian organisations including churches as well as social and
community groups served as the sampling frame in London because of the absence of a regis-
ter of Ghanaians. In Berlin, a list of Ghanaians was obtained from the registration office of the
federal state of Berlin in addition to using a network sampling approach inviting eligible Gha-
naians at community gatherings such as religious services and traditional festivals. In each site,
data on socio-demographic variables were collected using a standardised questionnaire and
data on alcohol consumption were collected using a Ghana-specific food propensity question-
naire.[25] Questionnaires were either self-completed or by face-to-face interviews depending
on the preference of the participant. Interviewers were trained to ensure privacy during the
interviews. All participants provided informed written consent. Ethical permission for the
study was obtained from all sites (Academic Medical Center, University of Amsterdam, Lon-
don School of Hygiene & Tropical Medicine, Charite´- Universita¨tsmedizin Berlin and Kwame
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Nkrumah University of Science and Technology) and ethical procedures for the study were
reviewed by an independent external ethics advisor.
Alcohol consumption patterns were assessed in response to questions on frequency and
serving size of alcoholic beverages (i.e. beer, wine and spirits) in the preceding 12 months.
Serving sizes (i.e standard drinks) were given as 1 bottle (0.5L) of beer, 0.25 L of wine (includ-
ing palm wine) and 8cL of spirits (including spirits traditionally consumed in Ghana (brukutu,
pito and akpeteshie). Average serving size options ranged from half a portion to three portions.
Answers to these questions were used to categorise participants as drinkers or non-drinkers
(no regular beer, wine or spirits consumed in the preceding 12 months), and to investigate fre-
quency of consuming different types of beverage.
Grams of ethanol per day were calculated by multiplying beverage specific frequency and
portion size with average beverage strengths for Ghana taken from the West-African food
composition tables (beer 3.4g ethanol/100g, wine 8.8/100 g and the liquors or spirits 33.4 g/100
g) and for Europe from the German food composition table (beer 3.5g ethanol/100g, wine 8.6/
100 g and the liquors or spirits 18 g/100 g). Since the maximum portion size that participants
could report was 3 portions, this variable was considered as a potential underestimate of par-
ticipants’ intake if they were heavier drinkers. To understand the relative possible bias due to
under-reporting, participants were additionally categorised by whether they reported three or
more portions for any beverage (beer, wine or spirits) or not.
Socio-demographic variables assessed included age, education, and marital status. The level
of education based on the highest qualification gained either in Ghana or elsewhere was classi-
fied into three groups as elementary (never been to school or primary/elementary schooling
only), secondary (lower or intermediate vocational schooling or lower secondary schooling)
and higher education (higher secondary education/higher vocational schooling, post-second-
ary education or university education). Marital status was categorised as married, cohabiting,
never married, divorced/separated and widowed.
Other variables of interest were frequency of attending religious services, psycho-social dis-
tress, and smoking status. Smoking status was categorised as never smoker, ex-smoker and
current smoker. Participants were asked if they were currently practicing a specific religion
and the number of times they had attended a religious service in the preceding 6 months
including attendance to church, mosque or synagogue. The level of psychosocial stress was
assessed from a combined score measured by a psychological stress scale created by the
INTERHEART study[26] which distinguished between participants’ level of stress at work and
at home (never experienced stress/ experienced some periods of stress at work or at home or
experienced several periods of stress/permanent stress at work or at home).
Information on the number of years participants had lived in Europe was obtained for
those who had migrated based on the response to the following question: “What is your coun-
try of birth?” and “What year did you come to live in the UK, Germany or the Netherlands?”
Level of acculturation for participants living in Europe was assessed using Berry’s bi-dimen-
sional perspective on three domains–two psychological (ethnic identity, cultural orientation)
and one behavioural (social networks)[27]. For each domain participants were categorised
with regard to integration (adaptation to host culture without loss of ethnic identity), assimila-
tion (cultural adaptation to the host culture accompanied by loss of original culture), separa-
tion (rejection of the host culture and orientation to the original culture) and marginalisation
(rejection of both host culture and culture of origin). Ethnic identity was assessed from two
questions on a Likert scale “I feel Dutch/German/English” and” I feel Ghanaian” with a score
�3. Cultural orientation was assessed by the Psychological Acculturation Scale (PAS) devel-
oped by Stevens et al.[28] Social networks were assessed by 4 items–a) the extent to which par-
ticipants had Dutch/German/English friends and b) the extent to which they have friends of
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their country of origin and the extent to which they spent their free time c) with Dutch/Ger-
man/English people and d) with people of their own ethnicity. Given very small numbers of
participants in the assimilation and marginalized categories a binary categorization of more
acculturation (integrated+assimilated) and less acculturation (separated+marginalized) was
used for each variable.
Since the focus of this study was migration, a small number of participants (n = 75) from
the European sites who were not first generation migrants or who did not report country of
birth were excluded from the analyses.
Statistical analysis
The prevalence of different aspects of drinking pattern (prevalence of drinking alcohol, fre-
quency of consuming different beverages, and volume of ethanol consumed) were calculated
separately by sex and geographic location.
Given that overall prevalence of drinking was low particularly among women, analysis of
associations with drinking were investigated only for the outcome drinking alcohol. Factors
associated with drinking were investigated by fitting logistic regression models with drinking
status as the outcome and age, education, marital status, psychosocial distress, smoking and
frequency of attending religious services as exposures. Models were adjusted for 1) age and 2)
age and education. Due to small numbers and to limit the number of comparisons, the three
sites in Europe were combined together for the regression analysis and site adjusted for as a
confounder for the models for the European sites. As a final stage all exposure variables were
included in the model to understand which variables were independently associated with
drinking however given missing data on co-variates and difficulty of untangling the direction
of effects in cross-sectional analyses these models are reported separately as supplementary
material. All models were stratified by sex and study site based on a priori interest in whether
associations were the same in each location and by gender. For Europe, the number of years
since migration and acculturation were also included in the model as covariates. To investigate
the validity of grouping the three European sites together interactions between European city
and each exposure in the models adjusted for age and education were tested for using likeli-
hood ratio tests. For the logistic regression models a complete case analysis approach was used.
Analyses were restricted for all models to those with data on age and education available
(n = 124 participants with missing data on education were excluded from the logistic regres-
sion analyses).
Results
For the current analysis 4280 RODAM study participants born in Ghana, aged 25–70 with
information on alcohol consumption were included. Of these, 1949 reported consuming any
alcoholic beverage in the past 12 month (45.5%). The proportion of participants completing
the Ghana-specific food propensity questionnaire were 99.2% Rural Ghana, 98.5% Urban
Ghana, 42.6% London; 97.4% Berlin and 63.4% Amsterdam. There were no differences
between those completing the food frequency questionnaire in Berlin, urban Ghana and rural
Ghana but there was evidence for difference in marital status, frequency of attending religious
services and years since migration for the participants from Amsterdam and for age and fre-
quency of attending religious services for participants from London (S1 Table).
The distribution of drinking variables in men and women are shown in Table 1. The major-
ity of the study participants were women (62.2%). The distribution of socio-demographic fac-
tors by sex and geographic location are shown in S1 and S2 Tables.
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Patterns of alcohol consumption by geographic location in men and women
The distribution of drinking behaviours by geographic location and sex are shown in Table 1.
In all geographic locations the prevalence of drinking and the median amount of ethanol con-
sumed per day among drinkers were higher in men than in women.
Table 1. Distribution of alcohol drinking behaviours among men and women by study site.
Amsterdam Berlin London Urban Ghana Rural Ghana
Males (n = 359) (n = 290) (n = 170) (n = 408) (n = 392)
Drinking Status (drank regular beer, wine or spirits in the past
12 months)
Non-drinker 116 (32.3) 84 (29.0) 85 (50.0) 237 (58.1) 164 (41.8)
Drinker 243 (67.7) 206 (71.0) 85 (50.0) 171 (41.9) 228 (58.2)
Frequency of drinking beer among drinkers Never drinks beer 58 (23.9) 28 (13.6) 35 (41.2) 31 (18.1) 76 (33.3)
Monthly 97 (39.9) 80 (38.8) 35 (41.2) 113 (66.1) 127 (55.7)
Weekly 833 (34.2) 90 (43.7) 15 (17.7) 25 (14.6) 23 (10.1)
Daily 5 (2.1) 8 (3.9) 0 (0) 2 (1.2) 2 (0.9)
Frequency of drinking wine among drinkers Never drinks
wine
27 (11.1) 28 (13.6) 4 (4.7) 104 (60.8) 107 (46.9)
Monthly 136 (56.0) 130 (63.1) 71 (83.5) 62 (36.3) 107 (46.9)
Weekly 78 (32.1) 47 (22.8) 10 (11.8) 5 (2.9) 12 (5.3)
Daily 2 (0.8) 1 (0.5) 0 (0) 0 (0) 2 (0.9)
Frequency of drinking liquor or spirits among drinkers Never drinks
spirits
118 (48.6) 67 (32.5) 48 (56.5) 74 (43.3) 69 (30.3)
Monthly 91 (37.5) 71 (34.4) 28 (32.9) 73 (42.7) 86 (37.7)
Weekly 34 (14.0) 64 (31.1) 9 (10.6) 21 (12.3) 51 (22.4)
Daily 0 (0) 4 (1.9) 0 (0) 3 (1.8) 22 (9.7)
Median average consumption per day in grams ethanol among drinkers (IQR) 6.2 (2.5–
15.9)
9.5 (2.9–
36.2)
1.7 (1.0–
6.7)
1.6 (0.8–
4.1)
2.7 (1.2–
8.2)
Number of participants reporting 3 or more portions of beer/ / wine or spirits per
occasion among drinkers
27 (11.1) 50 (24.3) 5 (5.9) 17 (9.9) 46 (20.2)
Females (n = 551) (n = 240) (n = 255) (n = 1013) (n = 602)
Drinking Status (drank regular beer, wine or spirits in the past
12 months)
Non-drinker 252 (45.7) 92 (38.3) 146 (57.3) 742 (73.3) 413 (68.6)
Drinker 299 (54.3) 148 (61.7) 109 (42.8) 271 (26.8) 189 (31.4)
Frequency of drinking beer among drinkers Never drinks beer 134 (44.8) 52 (35.1) 57 (52.3) 64 (23.6) 110 (58.2)
Monthly 120 40.1) 75 (50.7) 46 (42.2) 187 (69.0) 72 (38.1)
Weekly 44 (14.7) 19 (12.8) 6 (5.5) 20 (7.4) 7 (3.7)
Daily 1 (0.3) 2 (1.4) 0 (0) 0 (0) 0 (0)
Frequency of drinking wine among drinkers Never drinks
wine
16 (5.4) 14 (9.5) 11 (10.1) 197 (72.7) 92 (48.7)
Monthly 210 (70.2) 102 (68.9) 83 (76.2) 66 (24.4) 90 (47.6)
Weekly 73 (24.4) 32 (21.6) 15 (13.8) 8 (3.0) 7 (3.7)
Daily 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Frequency of drinking liquor or spirits among drinkers Never drinks
spirits
252 (84.3) 92 (62.2) 86 (78.9) 170 (62.7) 80 (42.3)
Monthly 36 (12.0) 36 (24.3) 19 (17.4) 75 (27.7) 92 (48.7)
Weekly 11 (3.7) 20 (13.5) 4 (3.7) 26 (9.6) 14 (7.4)
Daily 0 (0) 0 (0) 0 (0) 0 (0) 3 (1.6)
Median average consumption per day in grams ethanol among drinkers (IQR) 2.3 (1.3–6.2) 2.0 (1.3–8.6) 1.4 (0.7–
3.5)
1.2 (0.6–
2.0)
1.2 (0.6–
2.0)
Number of participants reporting 3 or more portions of beer/ wine or spirits per
occasion among drinkers
10 (3.3) 10 (6.8) 4 (3.7) 10 (3.7) 17 (9.0)
https://doi.org/10.1371/journal.pone.0206286.t001
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Among men the prevalence of drinking alcohol and the median amount consumed per day
were highest in Berlin, followed by Amsterdam while the lowest levels were in Urban Ghana.
London was similar to Urban Ghana while rural Ghana was in between Urban Ghana and the
European cities (with the exception of London). In most sites, the most commonly consumed
beverage was beer with the exception of London where drinkers were more likely to drink
wine. Wine consumption was more common in all three European cities compared to Ghana.
In all sites daily drinking of any beverage was rare but in rural Ghana daily consumptions of
spirits (9.7%) was higher as compared to all other sites (<2%).
Geographic patterns of drinking behaviours were similar for women with a higher preva-
lence of drinking and median amount of ethanol / day in Berlin and Amsterdam compared to
the other sites. The lowest prevalence of drinking was observed for Urban Ghana (26%). In
contrast to men, the drinking profile of women in Rural Ghana was similar to Urban Ghana,
whilst women in London consumed more alcohol than women in Ghana but less than women
in Amsterdam and Berlin. As with men, amongst women drinking wine was less common in
Ghana than in Europe, whilst drinking spirits was more common in rural Ghana than in the
other sites. Daily consumption of any beverage was very rare in all sites.
Factors associated with alcohol consumption by sex and geographic
location
Table 2 shows associations between socio-demographic factors and drinking status in men.
After adjustment for age and education, drinkers were more likely to attend religious services
less frequently or not at all (OR per decreasing level of frequency 1.78 (95% 1.52, 2.09) p-trend
<0.001)) compared to non-drinkers among Ghanaians living in Europe. The odds of drinking
were lowest among men who attended religious services once a week or more, compared to
those who attended less frequently (OR 4.60 no religion/never attend compared to attending
once a week 95% CI 2.85, 7.44). The increased odds of drinking among men with no religion/
never attend religious services was also observed in rural but not urban Ghana (OR 2.17 95%
CI 1.35, 3.47). Men in rural Ghana had higher odds of drinking if they were divorced or sepa-
rated compared to those who were married (OR 3.62 95% CI 1.42, 9.19). Smoking and drink-
ing were associated in all sites but the pattern of association was different. Among male
Ghanaians living in Europe and in rural Ghana there was strong evidence for an association
between smoking and drinking (p<0.001). Among male Ghanaians living in Europe the odds
of drinking were higher in current smokers compared to never smokers (OR 7.85 95% CI 3.10,
19.89) and among men living in rural Ghana odds of drinking were 5.73 (95% CI 1.63, 20.12)
times higher in current smokers and also raised to a lesser extent (OR 2.07 95% CI 1.07, 3.98)
in ex-smokers compared to never smokers. Among men living in Urban Ghana the association
between smoking and drinking was weaker with only some evidence for higher odds of drink-
ing in ex-smokers compared to never smokers (OR 1.97 95%C (1.10, 3.52) and no evidence for
higher odds of drinking in current smokers (OR 2.02 95% CI 0.64,6.33). There was no evi-
dence of an association between drinking and psycho-social stress in any site.
The findings for women are shown in Table 3. There was some evidence that drinking was
more common in older women (OR per increase in age group 1.34 (95% CI 1.16, 1.55) test for
trend p = 0.001) compared to younger women in Europe. Similar to men, after adjusting for
age and education, women in Europe were less likely to be drinkers if they attended a religious
service frequently (OR per decreasing level of frequency 1.27 (95% 1.09, 1.48) p-trend = 0.002)
although the effect size was smaller than in men. There was some evidence that odds of drink-
ing were also higher in women in urban Ghana who never attend a religious service or have no
current religion (OR 1.46 95%CI 1.05, 2.01). Associations in urban and rural Ghana were
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Table 2. Association between drinking alcohol with socio-demographic and behavioural factors and measures of acculturation in men.
Europe (N = 813) Urban Ghana (n = 387) Rural Ghana (n = 369)
Adjusted for age and
site
Adjusted for age,
education and
site
Adjusted for age Adjusted for age
and education
Adjusted for age Adjusted for age
and education
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Age 25–34 1.21 (0.71,
2.05)
1.20 (0.71, 2.04) 1.07 (0.57,2.01) 1.02 (0.54,1.93) 1.13 (0.61, 2.08) 1.17 (0.63,2.18)
35–44 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
45–54 1.13 (0.76,1.67) 1.14 (0.77, 1.68) 0.71 (0.40,
1.26)
0.69 (0.39,
1.24)
1.07 (0.59,1.92) 1.05 (0.58,1.90)
55–70 1.57 (1.05,
2.37)
1.58 (1.05, 2.38) 0.85 (0.49,1.49) 0.85 (0.48,1.49) 1.31 (0.75, 2.31) 1.31 (0.75,
2.32)
Test for linear trend P = 0.09 P = 0.08 P = 0.32 P = 0.37 P = 0.52 P = 0.60
Education Never been to school/
elementary school
1.18 (0.75,1.86) 1.18 (0.75,1.86) 1.55 (0.94,
2.58)
1.55 (0.94,
2.58)
0.91 (0.58,1.40) 0.91 (0.58,1.40)
Lower vocational school/
secondary
1.00 (ref) 1.00 (ref) 1.00 1.00 1.00 1.00
Higher level/university 1.15 (0.66,
2.02)
1.15 (0.66, 2.02) 1.45 (0.66,3.20) 1.45 (0.66,3.20) 0.59 (0.24,1.45) 0.59 (0.24,1.45)
Test for linear trend P = 0.67 P = 0.67 P = 0.18 P = 0.33 P = 0.33
Marital status
(missing = 16)
Married 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Cohabiting 1.48 (0.92,
2.39)
1.48 (0.92, 2.39) 1.39 (0.60,
3.23)
1.49 (0.64,
3.51)
1.27 (0.72, 2.23) 1.25 (0.71,
2.22)
Never Married 1.27 (0.83,
1.97)
1.27 (0.82, 1.96) 0.98 (0.47,2.03) 0.95 (0.46,
1.99)
0.91 (0.38, 2.17) 0.96 (0.40,2.32)
Divorced/Separated 0.99 (0.63,
1.56)
1.00 (0.64, 1.56) 1.11 (0.45,2.73) 1.14 (0.46,
2.83)
3.67 (1.45,9.30) 3.62 (1.42,
9.19)
Widowed 3.48 (0.39,
30.88)
3.48 (0.39, 31.0) 0.79 (0.07,
8.85)
0.72 (0.06,
8.13)
2.39 (0.24,23.43) 2.33 (0.24,
22.92)
Test for heterogeneity P = 0.30 P = 0.31 P = 0.95 P = 0.90 P = 0.04 P = 0.05
Frequency of
attending religious
service
(missing = 34)
Once a week 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
At least once a month
but not every week
3.86 (2.23,
6.69)
3.88 (2.34, 6.74) 1.14 (0.30,
4.39)
1.16 (0.30,
4.49)
2.37 (0.80,6.99) 2.33 (0.79,
6.91)
Less than once a month 4.36 (1.99,9.56) 4.39 (2.00, 9.63) 0.70 (0.12,3.94) 0.69 (0.12,
3.91)
1.77 (0.32, 9.90) 1.88 (0.33,
10.74)
Never /No current
religion
4.61 (2.85,
7.45)
4.60 (2.85, 7.44) 1.40 (0.90,2.18) 1.48 (0.94,
2.33)
2.14 (1.34, 3.42) 2.17 (1.35,
3.47)
Test for linear trend P<0.001 P<0.001 P = 0.16 P = 0.10 P = 0.001 P = 0.001
Smoking status
(missing = 1)
Never smoker 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Current smoker 7.61 (3.01,
19.23)
7.85 (3.10,19.89) 1.83 (0.60,
5.64)
2.02 (0.64,6.33) 5.67 (1.63,
19.77)
5.73 (1.63,
20.12)
Ex-smoker 1.23 (0.77,
1.97)
1.23 (0.76, 1.97) 1.91 (1.08,
3.39)
1.97 (1.10,3.52) 2.08 (1.09,3.97) 2.07 (1.07,
3.98)
Test for heterogeneity P<0.001 P<0.001 P = 0.06 P = 0.04 P = 0.001 P = 0.001
Psycho-social
stress
(missing = 19)
Never experience stress 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Some periods of stress
and home or work
1.35 (0.98,
1.86)
1.35 (0.98, 1.87) 0.81 (0.51,
1.26)
0.85 (0.54,
1.33)
1.26 (0.77, 2.08) 1.26 (0.77,
2.07)
Several periods or stress
at home or work/
permanent stress at
home or work
1.17 (0.73,
1.87)
1.19 (0.74, 1.91) 1.24 (0.68,
2.27)
1.33 (0.72,2.46) 1.62 (078,3.35) 1.61 (0.77,
3.35)
Test for linear trend P = 0.19 P = 0.17 P = 0.77 P = 0.59 P = 0.18 P = 0.18
(Continued)
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different to women living in Europe. After adjustment for age there was good evidence of an
association between education and drinking status in women in urban Ghana with higher lev-
els of drinking among the less educated (OR for never went to school /elementary compared
to secondary education 1.42 95% CI 1.06, 1.90) but conversely with a test for trend (p = 0.007)
indicating increased odds of drinking as education category increased (1.42 increase in odds of
drinking per increase in educational group 95% CI 1.10,1.84). For marital status there were
higher levels of drinking in those who were cohabiting compared to those who were married
(OR 2.00 95% CI 1.22, 3.26). Among women in rural Ghana there was evidence for a trend in
age with higher odds of drinking in younger women (OR for 1 unit increase in age group 0.83
(95% CI 0.71, 0.98) test for trend p = 0.03) and for an association with marital status overall
(p = 0.05) although the confidence intervals for all odds ratios crossed 1. As with men there
was strong evidence for an association with smoking among Ghanaian women living in
Europe (P<0.001) with higher odds of drinking in current (OR 10.57 95% CI 1.37, 81.55) and
ex-smokers (2.35 95%CI 1.22, 4.51) compared to never smokers. The number of current smok-
ers among women living in rural (0) and urban Ghana (1) was too low to assess association
between smoking and drinking but there was evidence in both sites for increased odds of
drinking in ex-smokers compared to drinkers. There was no evidence for an association
between psycho-social stress and drinking in rural and urban Ghana but there was some evi-
dence for increased odds of drinking among those with some periods of stress compared to no
stress among Ghanian women living in Europe (OR 1.38 95% CI 1.04, 1.82).
For both male and female Ghanaians living in Europe years since migration were associated
with a higher odds of drinking in age- and education adjusted analysis (OR per years increase
in time lived in Europe 1.25 (95% CI 1.02,1.53) test for trend p = 0.03 in women; OR 1.29 (95%
CI 1.03, 1.62 p = 0.03 in men). There was no evidence for an association between drinking and
any of the three acculturation variables in either sex.
The pattern of results remained similar in regression models with mutual adjustment for all
co-variables although there was attenuation of the odds ratios (S4 Table). After mutual
Table 2. (Continued)
Europe (N = 813) Urban Ghana (n = 387) Rural Ghana (n = 369)
Adjusted for age and
site
Adjusted for age,
education and
site
Adjusted for age Adjusted for age
and education
Adjusted for age Adjusted for age
and education
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Years since
Migration
(missing = 57)
1–5 years 0.61 (0.39,
0.98)
0.62 (0.39, 0.98)
5–9 years 0.66 (0.39,
1.12)
0.66 (0.39, 1.13)
10 or more years 1.00 (ref) 1.00 (ref)
Test for linear trend P = 0.02 P = 0.03
Acculturation
(ethnic identity)
More acculturated 1.00 (ref) 1.00 (ref)
Less acculturated 0.73 (0.54,
0.99)
0.73 (0.54, 0.99)
Acculturation
(cultural
orientation)
More acculturated 1.00 (ref) 1.00 (ref)
Less acculturated 0.90 (0.64,1.27) 0.91 (0.64, 1.29)
Acculturation
(social networks)
More acculturated 1.00 (ref) 1.00 (ref)
Less acculturated 1.04 (0.74,
1.45)
1.04 (0.74, 1.45)
https://doi.org/10.1371/journal.pone.0206286.t002
Drinking patterns in Ghanaians
PLOS ONE | https://doi.org/10.1371/journal.pone.0206286 November 2, 2018 9 / 17
Table 3. Association between drinking alcohol with socio-demographic and behavioural factors and measures of acculturation in women.
Europe(n = 1033) Urban Ghana(n = 994) Rural Ghana (n = 560)
Adjusted for age
and site
Adjusted for age,
education and site
Adjusted for age Adjusted for age
and education
Adjusted for age Adjusted for age and
education
Age 25–34 0.93 (0.58,
1.50)
0.92 (0.57,
1.49)
0.65 (0.42,
1.00)
0.60 (039,0.93) 0.92 (0.54,1.54) 0.96 (0.56,1.63)
35–44 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
45–54 1.50 (1.11,
2.03)
1.52 (1.12,
2.06)
0.92 (0.64,1.32) 0.93 (0.65,1.34) 0.70 (0.43,1.14) 0.70 (0.43, 1.15)
55–70 1.92 (1.35,
2.75)
1.94 (1.35,
2.77)
0.68 (0.46,1.01) 0.71 (0.48,1.05) 0.59 (0.36,
0.98)
0.60 (0.36,0.99)
Test for linear
trend
P = 0.001 P<0.001 P = 0.84 P = 0.79 P = 0.04 P = 0.03
Education Never been to
school/
elementary
school
1.11 (0.83,
1.50)
1.11 (0.83,
1.50)
1.42 (1.06,
1.90)
1.42 (1.06,
1.90)
0.90 (0.61,
1.33)
0.90 (0.61, 1.33)
Lower vocational
school/secondary
1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Higher level/
university
1.11 (0.66,
1.86)
1.11 (0.66,
1.86)
2.02 (0.90,4.55) 2.02 (0.90,4.55) 0.41 (0.09,
1.93)
0.41 (0.09, 1.93)
Test for linear
trend
P = 0.54 P = 0.54 P = 0.007 P = 0.007 P = 0.33 P = 0.33
Marital status
(missing = 39)
Married 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref0
Cohabiting 1.20 (0.76,
1.90)
1.20 (0.76,
1.90)
1.82 (1.12,2.94) 2.00 (1.22,3.26) 1.44 (0.88,2.37) 1.43 (0.86,2.35)
Never Married 1.27 (0.87,
1.84)
1.27 (0.87,
1.84)
1.67 (0.91,3.06) 1.61 (0.87,
2.97)
0.31 (0.09,
1.11)
0.31 (0.08,1.12)
Divorced/
Separated
1.29 (0.91,
1.81)
1.29 (0.92,
1.81)
1.36 (0.93,
2.01)
1.37 (0.93,2.03) 1.24 (0.73,
2.12)
1.23 (0.72,2.10)
Widowed 1.28 (0.56,
2.92)
1.29 (0.57,
2.93)
1.18 (0.73,1.90) 1.23 (0.76,
1.99)
1.78 (1.01,
3.13)
1.76 (1.00,3.11)
Test for
heterogeneity
P = 0.63 P = 0.62 P = 0.08 P = 0.05 P = 0.04 P = 0.05
Frequency of
attending
religious service
(missing = 68)
Once a week 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
At least once a
month but not
every week
1.43 (0.91,
2.26)
1.43 (0.91,
2.26)
1.97 (0.86,4.48) 2.09 (0.91,
4.79)
1.75 (0.78,3.91) 1.71 (0.76, 3.83)
Less than once a
month
3.16 (1.13,
8.82)
3.11 (1.11,
8.70)
1.06 (0.20,5.57) 0.93 (0.18,
4.91)
0.58 (0.12,2.84) 0.57 (0.12, 2,80)
Never /No
current religion
1.79 (1.11,
2.88)
1.80 (1.12,
2.90)
1.42 (1.03,1.96) 1.46 (1.05,
2.01)
0.87 (0.58,1.30) 0.87 (0.58, 1.30)
Test for linear
trend
P = 0.002 P = 0.002 P = 0.03 P = 0.02 P = 0.47 P = 0.47
Smoking status
(missing = 8)
Never smoker 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Current smoker 10.62 (1.38,
81.75)
10.57 (1.37,
81.55)
Perfect prediction Perfect
prediction
- -
Ex-smoker 2.35 (1.22,
4.51)
2.34 (1.22,
4.50)
2.33 (0.95,
5.70)
2.49 (1.01,6.15) 9.45 (1.04,
86.03)
9.32 (1.02,85.02)
Test for
heterogeneity
P = 0.0003 P = 0.0003 P = 0.07 P = 0.05 P = 0.02 P = 0.02
(Continued)
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adjustment for other variables the association with psycho-social stress and drinking among
women in Europe was no longer found.
There was no evidence for interaction between drinking status and any co-variates with the
exception of years since migration. There was evidence for an interaction (p = 0.02) for both
sexes combined between drinking status and years since migration found for the London site
(OR for linear relationship 1.79 95% CI 1.24, 2.58) but not for the Amsterdam (OR for linear
relationship 1.10 95% CI 0.88, 1.37) or Berlin sites ((OR for linear relationship 1.14 95% CI
0.88, 1.48). When stratified by sex the evidence for interaction by site and years of migration
was weaker (men p = 0.07; women p = 0.06).
Discussion
The RODAM study presented an opportunity to investigate patterns of alcohol use among
Ghanaians living in different geographic locations. We found drinking patterns among Gha-
naian adults to differ both by geographic location and by gender. Ghanaians living in Amster-
dam and Berlin were more likely to consume alcohol and to have higher intakes compared to
those living in Ghana. Within Ghana, alcohol consumption was more common in rural than
Table 3. (Continued)
Europe(n = 1033) Urban Ghana(n = 994) Rural Ghana (n = 560)
Adjusted for age
and site
Adjusted for age,
education and site
Adjusted for age Adjusted for age
and education
Adjusted for age Adjusted for age and
education
Psycho-social
stress
(missing = 35)
Never experience
stress
1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
Some periods of
stress and home
or work
1.37 (1.04,
1.82)
1.38 (1.04,
1.82)
1.09 (0.79,
1.50)
1.17 (0.85,1.63) 0.89 (0.57,1.39) 0.86 (0.55, 1.35)
Several periods
of stress at home
or work/
Permanent stress
at home or work
1.12 (0.78,
1.60)
1.12 (0.78,1.60) 1.25 (0.80,1.50) 1.41 (0.89,
2.24)
0.93 (0.54,
1.59)
0.88 (0.51, 1.52)
Test for trend P = 0.21 P = 0.21 P = 0.34 P = 0.14 P = 0.77 P = 0.64
Years since
Migration
(missing = 70)
0–4 years 0.67 (0.44,
1.03)
0.68 (0.44,1.04)
5–9 years 0.71 (0.49,
1.02)
0.71 (0.49,
1.03)
10 or more years 1.00 (ref) 1.00 (ref)
Test for linear
trend
P = 0.02 P = 0.03
Acculturation
(ethnic
identity)
More
acculturated
1.00 (ref) 1.00 (ref)
Less acculturated 0.92 (0.71,
1.20)
0.92 (0.71,
1.20)
Acculturation
(cultural
orientation)
More
acculturated
1.00 (ref) 1.00 (ref)
Less acculturated 0.84 (0.63,
1.11)
0.84 (0.63,
1.12)
Acculturation
(social
networks)
More
acculturated
1.00 (ref) 1.00 (ref)
Less acculturated 1.13 (0.85,
1.50)
1.13 (0.85,
1.50)
https://doi.org/10.1371/journal.pone.0206286.t003
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urban areas. In both urban and rural Ghana, the prevalence of drinking alcohol was lower
compared to Ghanaians in Europe, particularly in women. This supports the findings of a pre-
vious study comparing NCD risk factors in urban, rural and migrant populations showed a
significantly lower alcohol consumption in urban compared to rural groups in China and
Ghana whereas urban participants in South Africa were significantly more likely to consume
alcohol regularly compared to rural participants.[12] In this study we also found that the types
of alcoholic beverage consumed were different: in both men and women beer was the most fre-
quently consumed beverage in urban Ghana while spirits were the most frequently consumed
beverage type in rural Ghana. Wine consumption was much more frequent in the three Euro-
pean cities, especially in women. Similar to reports from previous studies, the prevalence of
drinking and the volume of alcohol consumed was lower in Ghanaian women in all locations
compared to men.[3, 29, 30] The gender ratios in the prevalence of drinking however nar-
rowed among the Ghanaian migrant populations in Europe. The results on frequency of con-
suming different types of beverage may possibly reflect differences in drinking cultures and
availability of particular beverages in different locations as well as the affordability of these bev-
erages.[31]
In line with findings from other migrant populations, we found evidence for a relationship
between time since migration and drinking status. [32] Studies involving migrant populations
have shown a relationship between acculturation and alcohol use.[13, 19] However, none of
the measures of self-reported acculturation showed any association with drinking in our study.
While our findings suggest that patterns of alcohol consumption among Ghanaians may be
influenced by the patterns of alcohol consumption of the host population, perceptions of cul-
tural identity or social networks (having more friends from the adopted culture) did not seem
to explain this. The reasons for these findings cannot be established from the data available
and further research is needed to understand this in greater detail.
In traditional African societies, alcohol was mainly consumed by male adults, while females
and the youth were restrained from drinking, and excess drinking and intoxication attracted
negative sanctions.[16] The prevalence of alcohol consumption in African women has been
shown to vary from 1% in Malawi to 30% in Burkina Faso with 81% of African women report-
ing lifetime abstinence.[33] The prevalence of current drinking within Ghana found in this
study is similar to levels reported for the whole of the WHO African region in 2012 (40.2% in
men and 19.6% in women)[34]. Data from the WHO European Status report on alcohol and
health show that in 2010 the prevalence of abstaining from alcohol in the preceding 12 months
was 19.7% in Germany, 11.8% in The Netherlands and 16% in the United Kingdom[35].
Therefore although drinking alcohol was more common in Ghanaians living in Amsterdam
and Berlin than in Ghana, it was still lower than the national averages of their host European
populations possibly reflecting the maintenance of cultural standards to an extent, even after
migration[27].
Various explanations have been suggested for variations in alcohol drinking patterns. These
have been reported to differ by age, gender and by country.[36] In this study of Ghanaians in
different locations, associations with drinking status differed by geographic location and gen-
der. The most striking result we found was that in both men and women living in the Euro-
pean cities, there was strong evidence that those attending religious services at least once a
week were less likely to drink alcohol. This is similar to findings from previous studies report-
ing a protection from alcohol drinking in people who have a religious belief compared to those
who don’t.[37] Interestingly, this strong association between attending religious services and
drinking status in our study was not found as strongly or consistently within Ghana. The rea-
son for this is unclear but we hypothesised this could be because drinking is less culturally
acceptable in Ghana overall, therefore the influence of personal religious beliefs is not as strong
Drinking patterns in Ghanaians
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a factor as in Europe where drinking is more common and socially acceptable. It is also impor-
tant to note that in Ghana the number of participants with a religion who attended a service
less frequently than once a week was very small. Religion and upbringing have been reported
to influence the choice not to drink in countries with high rates of abstaining.[36]
In women in urban Ghana, associations were found between drinking status and education
and relationship status (higher prevalence of drinking in those who were cohabiting). In men,
drinking was more common among those who were divorced or separated in rural Ghana but
this association was not seen in urban Ghana. These heterogeneous associations are difficult to
explain based only on this data but show that alcohol consumption patterns and factors driving
them vary within Ghana as well as among Ghanaians who have migrated to Europe. Different
patterns between alcohol consumption and socioeconomic status have previously been
reported between countries.[38] There are suggestions that while there are more drinkers in
the higher socioeconomic groups, people of lower socioeconomic status may be more at risk of
severe alcohol-related health outcomes.[3, 39]
There are some limitations which should be considered in the interpretation of these find-
ings. Firstly, the recruitment methods between sites were different which may have introduced
some selection bias to the study, in particular with respect to the findings from London where
participants were recruited from Ghanaian organisations including churches. The question-
naires were either self- completed or completed by face-to-face interviews with the possibility
of introducing social desirability bias. This possibility was minimised by using trained inter-
viewers who were not local to the study area and ensuring privacy during the interviews. In
addition, not all participants in the study completed the questions in the Ghana-specific food
propensity questionnaire (this affected particularly London and Amsterdam) and therefore
did not have data on alcohol consumption. Selection bias for the findings from Europe is pos-
sible due to this non-response if it was related to drinking status. This seems plausible as there
were differences in the characteristics of participants from London and Amsterdam who com-
pleted the food-frequency questionnaire compared to those who did not. This could have
biased the findings for the European sites but not for Ghana where the amount of missing data
on alcohol consumption was extremely small.
Measurement of alcohol consumption in this study was limited to questions on frequency
and usual volume of ethanol consumed. It was therefore not possible to investigate more
detailed differences in drinking patterns such as frequency of heavy episodic or “binge” drink-
ing, or prevalence of alcohol use disorders. In addition, the maximum drink size option avail-
able in the questions on usual amount consumed per occasion was “three portions”. To this
extent, it was not possible to discriminate heavier drinkers who usually drink more than three
portions of alcohol per drinking occasion. There was a small percentage of participants in each
site who reported drinking 3 portions of either beer, wine or spirits which suggests some
degree of under-estimation of total volume of ethanol consumed is likely. The type of alcoholic
beverage consumed under liquor and spirits included home-brewed alcohol with varying alco-
hol strengths which could potentially have been underestimated. However given the general
limitations of using self-reported volume of ethanol from surveys as measures of actual ethanol
consumption, where estimates are consistently lower compared with sales data[40–42], our
measures seem appropriate for our purpose of examining broad differences in amount con-
sumed between the study sites. Given the high levels of abstaining from alcohol particularly
within Ghana we investigated associations with drinking any alcohol which does not take into
account differences in drinking pattern among drinkers and therefore further work would be
needed to understand the associations with drinking patterns in these populations.
Despite these limitations, our study provides original data on the drinking of Ghanaians in
different locations and factors that may be contributing to these patterns. These findings
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suggest the need for policy makers to consider the different patterns when addressing the issue
of alcohol consumption through public health campaigns and advocacy. Different strategies
might be required in alcohol reduction campaigns among Ghanaians in different locations. A
potentially effective strategy might include further exploration of the role of religious organisa-
tions in alcohol-related public health campaigns and how to reach those not attending reli-
gious services.
While we have shown migration is associated with differences in drinking behaviour, fur-
ther work is needed to understand what factors drive these changes and conversely the role of
cultural and religious factors in promoting lower alcohol consumption in some migrant
groups compared with their host populations.
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